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Webinar Series Goals

To improve communication among agencies and organizations in the
Southern Plains who are being affected by the historic and exceptional
drought

To provide information on available resources and assistance to help
monitor and manage drought

To understand the impacts of drought in this region from the perspective
of those who are tasked with managing it

To document impacts that will help improve the weekly U.S. Drought
Monitor assessment and our understanding of how drought impacts
evolve and decay



Webinar Format

2"d and 4t Thursdays of each month at 11:00 a.m. Central Time

Overview of regional drought conditions and outlook for next several weeks to
months
— led by the Drought Monitor authors

Discussion Topic
— Alternating between an impact type (wildfire, agriculture) and a resource (monitoring tools,

assistance programs)
Comments & Updates from State Climatologists

Open-ended time for questions and comments

Total Time Commitment: 25 minutes for presentations, as much time as needed
for discussion

Past webinars, summaries, and Federal/State Assistance links posted on the U.S.
Drought Monitor, http://www.drought.gov in the Southern Plains Region or
directly at http://www.drought.gov/portal/server.pt/community/southern plains



http://www.drought.gov
http://www.drought.gov/portal/server.pt/community/southern_plains

Regional Drought Monitor Update
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U.S. Drought Monitor

South

Drawght Canditions (Percent Arsa)

Mone |D0-D4 | 01-D4 | 02-04 kR Sk

Currant 13.04 | 86,96 | 77Oz | 70.89 | 62.67 [45.84

Lest Weak

(0182011 mag] 1413 (8587 [ 7818 [ 71.28 |B3.T2 | 47894

3 Months Ago
(OTI262011 map) 944 |90.56 | 8525 [ 73.095 | 6356 [47.03

Siari of
Calandar vear | 886 | 9114 | 6765 | 3529 [ 1017 | 0.00

(127282010 map)

Star of
Walar Year 18.34 | 8166 | 76.26 | V0BT | 6367 | 5377

(QET2011 map)

Cne Yaar Ago
(101192010 mag] 3503 [B1.97 | 33,77 | 1666 | 417 | 0.00

Intansify:

Ol Abnormally Dry - 03 Orousghd = Extremiz
D1 Orousghd = Mederats - D4 Orousghit = Exceptional
02 Drousghit < Sewore

The Drought Monitor focuses on broad-scale condilions.
Local conditions may vary. See accompanying text summary
for forecast statements.

http://droughtmonitor.unl.edu

October 25, 2011

Valid 7 a.m. EST
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Released Thursday, October 27, 2011
David Miskus, NOAA/NWS/NCEF/CPC



U.S. Drought Monitor  °22%""

West

Drawght Canditions (Percent Arsa)

Mone |D0-D4 | 01-D4 | 02-04 kR Sk

Lest Weak

or1eont mag | TT1 | 2949 (18.32 | 14.67 | 848 | 2.87

3 Months Ago
@Tr2E20n mag | 11| 2949 (19.01 11546 11111 | 5.55

Siari of
Calandar Yeaar 326 | 2. 74 11858 | 089 0.0 .00

(127282010 map)

Star of
Waiar Year B6. 72 | 3328 11904 114,89 | 9.30 3.81

(QET2011 map)

One Yaar Ago
(101192010 mag) | 2200 | 3770 [ 6.01 | 0.56 | 0.00 ( 0.00

Intansify:

Ol Abnormally Dry - 03 Orousghd = Extremiz
D1 Orousghd = Mederats - D4 Orousghit = Exceptional
02 Drousghit < Sewore

The Drought Monitor focuses on broad-scale condilions.
Local conditions may vary. See accompanying text summary
for forecast statements.

http://droughtmonitor.unl.edu
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Released Thursday, October 27, 2011
David Miskus, NOAA/NWS/NCEF/CPC



HPC 5-Day Outlook



CPC 8-14-Day Outlooks
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U.S. Seasonal Drought Outlook

Drought Tendency During the Valid Period
Valid October 20, 2011 - January 31, 2012
Released October 20 2011
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Development

. . No Drought
intensi
fy Posted."Predlcted =
Drought ongoing, some
Improvement Depicts large-scale trends based on subjectively derived probabilities guided
by short- and long-range statistical and dynamical forecasts. Short-term events
Drought likely to improve, - such as individual storms — cannot be accurately forecast more than a few days in advance.
impacts ease Use caution for applications - such as crops — that can be affected by such events.
"Ongoing” drought areas are approximated from the Drought Monitor (D1 to D4 intensity).
Drnught deve!opment For weekly drought updates, see the latest U.S. Drought Monitor. NOTE: the green improvement
Iike!y areas imply at least a 1-category improvement in the Drought Monitor intensity levels,

but do not necessarily imply drought elimination.



Featured USDM Product

Did you know.....

There are more monitoring tools being
made available using gridded data and
provided using the USDM percentiles?

NLDAS http://www.emc.ncep.noaa.gov/mmb/nldas/drought/

U. Of Washington http://www.hydro.washington.edu/forecast/monitor/index.shtml
Texas SC Office  http://atmo.tamu.edu/osc/drought/



http://www.emc.ncep.noaa.gov/mmb/nldas/drought/
http://www.hydro.washington.edu/forecast/monitor/index.shtml
http://atmo.tamu.edu/osc/drought/

NLDAS soil moisture products use modeled and in situ inputs

Ensemble—Mean — Current Total Column Sail Meisture Percentils Ensemble—Mean — Current Top 1M Scil Maisture Percentile

MCER MLDAS Products  Malid: OCT 20, 2011 MCER MLDAS Products  Malid: OCT 20, 2011
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http://www.emc.ncep.noaa.gov/mmb/nldas/drought/



http://www.emc.ncep.noaa.gov/mmb/nldas/drought/

University of Washington VIC Soil Moisture Products

VIC Soil Moisture Percentiles (wrt/ 1518-2004)
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http://www.hydro.washington.edu/forecast/monitor/index.shtml

Texas State Climate Office 4km gridded SPI products use
radar derived precipitation data

HDRLT‘_‘. sk I:Hr\l’ t:: ic Texas A&M OSC IATM HDRL : = Texas A&M OSC AIﬂM
. ]

o
HMP
@ v e
12 Month SPI 6 Month SPI Blend
et || October 24, 2011 October 24, 2011
C?‘ Wﬂh
CL
AC 00 [es]
TH Wi | oM T ws | pw
sk R | TH WD R
NZ
e T | N 0 o
Gt K | Rl ™ Bsq A . . an
r G g | T8 | ene M e u;
S5
U BRL .
¥
0 f N MLH
W ouy & e
v 0
vR] \4 o V]
5[

<30 []Zerotol0 [l Exceptional Drougt [l Abnormal Wetness
I 3 0to-2.5 [ 10tol.5 [ Extreme Drought \ [ ] Moderate Wetness
B -2.5t0-2.0 [ 1.5t02.0 ¥ [ Severe Drought [ Severe Wetness
[ -20to-1.5 [l 2.0to2.5 Ry LB ] Moderate Drought j [l Extreme Wetness 5

[ ] Abnormal Dryness J il Exceptional Wetness

[ ]-15t0-1.0 ll2.5t03.0
[ 1 Normal

[ ]-1.0toZero [ ]>3.0

USDM Intensity Levels

http://atmo.tamu.edu/osc/drought/



http://atmo.tamu.edu/osc/drought/

Drought in a “Flash”:
Just What is Flash Drought?

Mark Svoboda, Climatologist
Monitoring Program Al'r_ea Leader

School of Natural Resources

National Droug Mitigatio\ Center /
University of Nebraska-Lincoln )\
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What is Flash Drought?

Real estate = location, location, location

Drought = timing, timing, timing
— ET varies regionally and seasonally
— Onset timing critical w/ phenological stage

Preceding conditions are very important!
Magnitude = Intensity x Duration

Drought exacerbates the ET effect

— Relatively less cloud cover (associated w/ persistent High
pressure systems) = more sunshine

— Typically more wind
— Can also be associated with heat waves



What is Flash Drought?

Typically below normal RH = enhanced fire risk

This all adds up to an increased draw on soil moisture reserves, which
equals less transpiration (vegetation shutting down or dying....depending

on root system depth) and from open water bodies, soil and snow via
evaporation......

High night time minimums are also stressful on livestock and crops



What is Flash Drought?

Loosely defined, one could say “flash drought” is a relatively rapid (weeks
instead of months or seasons) onset extreme event (and often short
lived) coupling precipitation deficits with intense heat and winds that
occur during a critical phenological stage in the growing season often

impacting natural vegetation, crops, livestock and can also bring about
increased wildfire outbreaks.

lllustrates the need for a new breed of indicators in a comprehensive
DEWS (Drought Early Warning System)



Departure from Normal Temperature (F)
5/1/2011 — 8/31/2011
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Generated 971172011 at HPRCC using provisional datao. Feqgichal Climate Centars



Number of Days Max
Temperature = 100°F
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Number of Days Maximum Temperature > 100°F
June 1 - August 31, 2011

I

Total number of stations: 2731 (only includes 60 or more non-missing days).
Leader: Laredo AP TX 20 out of 22 possible days.

Preliminary data: full guality assurance not yet applied.

Updated: September 27, 2011

NOAA's
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A Satellite-based
Drought Product
using Thermal
Remote Sensing of;
Evapotranspiration

M.C. Anderson, W.P. Kusta
USDA-ARS, Hydrology and Remote Sensing
Laboratory

C. Hain, X. Zhan

NOAA - NESDIS



Hydro Drought Indicators
PRECIPITATION
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ET Driving Factors
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Remotely sensed ET 4
SURFACE TEMPERATURE
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ET computed as a residual to the surface energy balance:
ET=RN-G-H

Available energy




Continental  Regional Basin Watershed Field scale
(30m)

Latent Heat (Wm)
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DO D1 D2 D3 D4



¥) Evaporative Stress Index (ESI): 2000 - Present - Mozilla Firefox

File Edit View Higtory Bookmarks Tools Help

| mCNN.com - Breaking Mews, U.5., W < | &9 (35 unread) Yerizon Yahoo! Mail, & | Y - bushland, texas - Google Maps X | g Abstract SubmissionModification F.. < | %4 Evaporative Stress Index (ESI): 20 X | 7 I
vr-e) 4 S~

% http:/fhrsl.arsusda.gov /drought/

Iﬁgl Mast Visited @ Getting Started | & LatestHeadlines | | HRSL calendar {b HRSL IT —Trac
Evaporative Stress Index (ESl): 2000 - Present

Product: Composite: Product: Composite:

LIMNK

Year: Day of year: Year: Day of year:

2011/us_dm_00mn_2011196altif

2011/us_esi_01mn_2011196altif

Scale =1: 28M

=00 km Scale=1:28M =00 km
500 mi 50D mi

232425587500, -1731756.93750 0.00000, 0.00000

EmENE § |

< -2.0 0.0 > 2.0 DO Dl D2 D3 D4
Download Albers Conic Equal-Area projection: geotiff =2 zipped GRID Download Albers Conic Equal-Area projection: geotiff ;- zipped GRID
Displayed Data: Latitude/Longitude coordinates: geotiff :- zipped GRID Displayed Data: Latitude/Longitude coordinates: geotiff .- zipped GRID

Access o all data via FTP
To download multiple files, point an FTP client to hrsl.arsusda.gov and use the same user ID / password.




CONCLUSIONS

) THERMAL REMOTE SENSING DATA
“"HAVE GREAT UTILITY:
ﬁﬁ, ... multi-scale ET mapping
" ...drought monitoring
..» SOil mojisture mapping

. USDAis an equal opportunity provider and'employer
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Vegetation Drought Response Index (VegDRI)
A Hybrid-based Remote Sensing Tool for
Agricultural Drought Monitoring

Brian Wardlow

National Drought Mitigation Center (NDMC)
Email: bwardlow2@unl.edu




Traditional Satellite-Based Vegetation Monitoring

Many vegetation indices (VIs) have been
developed to map and monitor vegetation

conditions using various spectral band
combinations.

Advantages:
- Simple calculations

- Demonstrated relationships with
biophysical characteristics of
vegetation (e.g., biomass and
green leaf area).

Normalized Difference Vegetation Index (NDVI)
Enhanced Vegetation Index (EVI)

Normalized Difference Water Index (NDWI)
Vegetation Health Index (VHI)

Smoothed NDVI
Jan, 01 2006 [week 1]

WrrwTr

cAd® t.e_‘_&

Geographic patterns of seasonal vegetation greenness for the U.S. as observed from a
time-series NOAA AVHRR NDVI data. (Animation produced by NOAA /NESDIS).

Challenges for drought monitoring:
- Discriminating drought-impacted areas
from locations experiencing other
types of stress (pests, disease, flooding,
and fire) or land cover change.

- Classifying the different levels of

drought severity (e.g., moderate,
severe, and extreme).

!‘w‘m“on:siv Drought Mitigation Center

ZUSGS

science for a changing world



http://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/images/usa_8km/animation_usa_GVIX_NN_G08_C07_SMN_Y2006.gif

What is VegDRI?

VegDRI is a new ‘hybrid’ drought index that integrates:

- satellite-based observations of vegetation conditions
- climate-based drought index data
- biophysical characteristics of the environment
to produce 1-km spatial resolution maps that depict
‘drought-related’ vegetation stress.

Goals:
1) map county to sub-county drought patterns across the continental
United States and

2) classify drought severity using an easily understandable
classification scheme (modified Palmer Drought Severity Index,
PDSI).

Nahona\v Drought Mitigation Center,  science for a changing worl




VegDRI - A Hybrid-Based Approach

Remote Sensing Component

# i,

Role: Spatial detailed
information about vegetation
patterns and conditions

acquired from satellite-based
NDVI data.

Inputs:
1) Percent Annual Seasonal

Greenness (PASG)
2) Start of Season Anomaly
(SOSA)

Climate Component Biophysical Component

Role: Coarser-scale geographic Role: Environmental

patterns of dryness. characteristics that influence
Inputs: climate-vegetation
1) Standardized Precipitation ~ 1nteractions.
Index (SPI) Inputs:
2) self-calibrated Palmer 1) land use/cover type
Drought Severity Index 2) soil characteristics
(PDSI) 3) elevation

4) ecological setting
5) irrigated ag. land



Vegetation Drought Response Index
Complete

July 25, 2011

e
: ” &USGS
Vegetation Condition
- Extreme Drought :l Unusually Moist G‘";{“;
- Severe Drought :‘ Very Moist flﬁf
B moderate Drought ]| Extremely Molst
I:l Pre-Drought :l Qut of Season
I:l Near Normal - Water RMA
-

Access to VegDRI information at:
VegDRI website: http://vegdri.unl.edu/VegDRI_Main.htm
USGS Drought Viewer: http://vegdri.cr.usgs.gov/viewer/viewer.htm

National V Drought Mitigation Center

Operational VegDRI Products

Operational production across the
continental U.S. began in 2008

Weekly and bi-weekly production
of VegDRI maps

20+ year historical record
(1989 to present) of VegDRI
maps for the CONUS is available

Suite of value-added products
and data produced (customized
maps, change maps and tabular data)

ZUSGS

science for a changing world
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2010 Vegetation Drought Response Index (VegDRI)
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2011 Vegetation Drought Response Index (VegDRI)

~ Vegetation Condition
'?' B Estreme Orought | | Mear Normal [ Out OF Seasan
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Who is Using VegDRI?

Examples...

U.S. Drought Monitor authors
U.S. Drought Monitor  Vargh,18,2010

Infensity: Drought Impact Types:

[] DO Abnermally Dry ~ Delineates dominant impacts
[C]1 D1 Drought - Moderate A = Agricultural (crops, pastures,
[ 02 Drought - Severe grasslands) i:_?

W D3 Drought - Extreme H=F ical (water)
M D4 Drought - Exceptional

The Drought Monitor focuses on broad-scale conditions.

Local conditions may vary. See text summary
for forecast statements. Released Thursday, March 18, 2010
hnp :/idro ug ht.unl.edu/dm Author: Matthew Rosencrans, NOAA/NWS/NCEFP/CPC

National Weather Service Drought Reports

National Weather Service Weather Forecast ©

g/ Wichita, Kansas

Home Site Map News Organization Search for: S © WWS ® A% NOAA B

CENTRAL, SOUTH CENTRAL AND SOUTHEAST KANSAS DROUGHT INFORMATION

Chris Bowman - Met
National Weather Senics -

t
. KS

Vegetation Drought Response:

The foli
Surves (US

£ with the collaboration with th
ate Center and is sponsored by e US Depanme
The VegDRI Is updated every two weeks.

ing image is the Vegetation Drought Response Index (VegDRI) which is produced by the
) Center for Earih Resources Observation and Science (EROS), and the High Plains Regional
(USDA) Risk Management Agency (RIAA). For more information regarding this product pleas

Veg Drought Resp Index March 8, 2010
Complete: Kansas
Vegetation Condition
B Eorome Deought
B Sevece Drought
Modarate Drought
Pro-Orought
Naar Normal

Unusualy Moist

Very Malst

Extromaly Moist

Out of Season

a0REooom

Water

Arizona Drought Monitor Report

Vegetation Drought Response Index january 25, 2010
Complete: Arizona

Vegetation Health

Vegetation Condition
- ,

Three main messages from this month’s VegDRI
e state s in “out of season
-ans that either substantial
amounts of the vegetation cover, such as range-
lands, are dormant, or the area is snow-covered
(2) vegetation in approximately one quarter of
Avizona, mostly in the southwestern part of the
state, 18 in “near normal” status; and (3) vegeta-
tion in approximately one quarter of Arizona is
exhibiting drought stress. Nevertheless, since the
last state drought status report, vegetation
drought stress has substanbally ameliorated in
those parts of the state that currently show some
level of drought stress. Vegetation health for A
zona and northern Mexico, as portrayed by
NOAA's Vegetation Health Index (not shown) is
still at greater stress levels than this time last
year, or at this time in 2005 - which was a very
wet winter in at least the western half of Arizona.

[
W vosorsa Drough
=

produced by a partnership of USGS, USDA Risk Man:
on Center, and the High Plains R ¢
DRI_State htm?AZ

age-
for

Drought M
l edu

Ve

VegDRI combines precipitation-based drought 1>
indicators, such as 36-week Standardized Precipi-

tation Index with satellite based vegetation status

data. This combination allows for an improved evaluation
of vegelation health related to drought, as opposed to
insect pests, disease and other non-climate factors

i .\% AZ Drought\Watch
= x| Arizana's Drought Impact: Reporting System

New Mexico Drought Status Report

June 2009 New Mexico Drought

Status Report

A ion Drought R Index June 1, 2009

Complete

Vegetation Condition
Extreme Drought Unusually Moist
Sevwe Drough Vary ols:
Pro-Orou
NearNormal

Outof Seasan

Water RVA
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=
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What’s Next for VegDRI?

Incorporation of several new remotely sensed variables into VegDRI
that impact drought-related vegetation stress to continue to improve
the response time of VegDRI to shorter-term changes in drought
conditions and rapid-onset events such as flash drought.

Potential New Data Inputs for VegDRI

Environmental parameters monitored
Evapotranspiration (ET)

from satellite related to drought. e .
Fog ity
Evapotranspiration ¥ e :
e bt o ®
¢ [) [} - 1
Rainfall :
= Soil Moisture
*
¥
&

Snow Cover

Soil Moisture




Drought Development in Missouri

Pat Guinan
Missouri State Climatologist
Missouri Climate Center



Missouri Drought Status, May 2011

March-May 2011 Statewide Ranks March-May 2011 Statewide Ranks

Hatiomal Climatic Data CenterNESDISMOAA Hational Climalic Data Canter NESDIS/MODAR




Missouri Drought Status, Aug 2011

June-August 2011 Statewide Ranks

Hational Climalic Data Canter NESDIS/MODAR

June-August 2011 Statewide Ranks

Hatiomal Climalic Data CenfernNESDISMOAA
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New Mexico Update

Dave DuBois
New Mexico State Climatologist
New Mexico Climate Center



Calendar Year
Precipitation

Sorted by % normal, smallest to largest, below 50%

Station Obs (in) |Depart (in) [Pct Norm
HOBBS 0.31 -16.07 2
JAL 0.65 -11.72 5
BITTER LAKES WR 2.03 -10.42 16
CARLSBAD CAVERN CITY AP 2.33 -10.39 18
MALUAMAR 3.38 -11.25 23
QUEMADO 2.60 -7.25 26
CARLSBAD 3.26 -9.33 26
CARLSBAD CAVERNS 3.95 -11.05 26
ROSWELL IND AIR PK 3.24 -8.80 27
TATUM 4.47 -10.82 29
REDROCK 1 NNE 3.66 -8.04 31
ARTESIA 6S 3.78 -8.16 32
JORNADA EXP RANGE 3.20 -6.56 33
CLOVIS 5.86 -10.92 35
PORTALES 5.51 -10.02 35
CAPITAN 5.60 -9.87 36
CLOVIS 13N 6.05 -10.25 37
SAN JON 6.41 -10.36 38
ALBUQUERQUE INTL AP 3.35 -4.83 41
FTSUMNER5 S 5.67 -8.17 41
RAGLAND 3 SSW 6.80 -9.75 41
OCHOA 4.81 -6.13 44
LAS VEGAS MUNI AP 7.76 -8.85 47
LOS LUNAS 3 SSW 4.18 -4.44 48
PECOS NM 7.59 -7.90 49

Percent of Average Precipitation (%)
10/24 /2011

1/1/2011
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Ganergtad ID;’ESKQDII at IIIRGG using provisional data.
WNJAA Regional Climate Centers



October Precipitation

(Or start of water year) S

October 1-25 departures and % of
normal at driest cooperative stations

Station PPT (in) |Departure |% of Normal
CARLSBAD 0.00 -1.19 0
CARLSBAD CAVERN CITY AP 0.00 -1.03 0
HOBBS 0.00 -1.27 0
JAL 0.00 -1.06 0
MALUAMAR 0.00 -1.05 0
OCHOA 0.00 -0.90 0
TATUM 0.01 -1.22 1
CLAYTON MUNI AIR PK 0.02 -0.60 3
ARTESIA 6S 0.10 -1.02 9
JORNADA EXP RANGE 0.11 -0.83 12
CARLSBAD CAVERNS 0.16 -1.00 14
ROSWELL IND AIR PK 0.20 -0.91 18
HACHITA 0.34 -0.59 37
PORTALES 0.55 -0.80 41
TUCUMCARI 4 NE 0.49 -0.71 41
GRAN QUIVIRA NATL MO 0.59 -0.77 43
CLOVIS 13N 0.70 -0.84 45
CAPITAN 0.53 -0.55 49

Compare with Grants >300% as it rained
every day 16th to 25,
** Snow in northern Mtns on 26th **

5 25
Genergted 10,/25 /3011

Percent of Average Precipitation (%)
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Drought Development in Oklahoma

Gary McManus
Oklahoma Associate State Climatologist
Oklahoma Climate Survey
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Resources

U.S. Drought Portal
— http://www.drought.gov

Past webinars, summaries, and Federal/State Assistance
— http://www.drought.gov/portal/server.pt/community/southern plains

Drought Impact Reporter
— http://droughtreporter.unl.edu/

State Climatologists
— http://www.stateclimate.org/

National Drought Mitigation Center
— http://drought.unl.edu/

Southern Climate Impacts Planning Program (SCIPP)

— http://www.southernclimate.org/ Is drought properly classified in your

: ion? !
Climate Assessment for the Southwest (CLIMAS) region? If not, let us know!
— http://www.climas.arizona.edu/ eDrought Impact Reporter

eContact your State Climatologist
’ *E-mail the DM Authors:

- We are now on facebook! droughtmonitor@unl.edu
Southern Climate Impacts Planning Program
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